boxylic acid moieties but differs from (I) in its molecular conformation. 2,2,6,6,10,10-Hexamethyl-4,8-dioxaundecanedioic acid, Ci5H2806 (III) , forms discrete rectangular-shaped centrosymmetric dimers in which any potential molecular cavity is minimized as a result of the close proximity of two of the pendant etheral arms.
Comment
The structure determinations of the three polyether dicarboxylic acids (I), (If) and (IIl) were undertaken as part of a program directed towards the development of polyoxygenated ligands for use in the synthesis of transition metal complexes with O atoms in the coordination sphere. Such complexes, with several potentially labile metal-oxygen bonds which could facilitate the generation of free coordination sites for interaction with reactive molecules, might serve as soluble analogs of metal sites at transition-metal-oxide surfaces. The anticipated lability of metal-ether bonds in particular was expected to result in the formation of complexes with unusual structures and coordination geometries about metal atoms (Ferguson, McAlees, McCdndle, Restivo & Roberts, 1977; McCrindle, Ferguson, McAlees & Roberts, 198 I) . We now report the structures of three dicarboxylic acids which may have potential application as chelating or bridging ligands in inorganic and organometallic coordination chemistry, and show that on their own in the solid state they associate by C==O --.H---O hydrogen bonding about inversion centers forming both hydrogen-bonded polymers and dimers. In the structures of the Cu complexes Cu2(X)2(L)2 [X = dicarboxylate of (II); L = H20, CsHsN and PPh3], the O atoms of each carboxylate moiety bridge the two Cu atoms and both dicarboxylate ligands behave as macrocyclic chelates towards the Cu2 unit (McCrindle, Ferguson, McAlees & Roberts, 1981) .
HO2 C/ (lid 6,6'-o-Phenylenedioxybis(2,2-dimethyl-4-oxahexanoic acid), (I) (Fig. 1) , which resides on a twofold axis passing through the aromatic ring, adopts a conformation in which any potential molecular cavity between the pendant diether carboxylic acid chains is minimized. The pendant carboxylic acid groups are oriented away from each other and form C: =O...H---O Table  4 and show no unusual features. The torsion angles in the dicarboxylic acid backbone of (I) are either close to gauche or fully trans, with the notable exception of C3--O4---C5--C6 which has the value 90.6 (5) ° 2,2,9,9-Tetramethyl-4,7-dioxadecanedioic acid, (II), (Fig. 2 ) also forms polymeric hydrogen-bonded chains involving the carboxylic moieties, but differs from (I) in the relative orientations adopted by the carboxylic acid moieties and in its molecular packing. The two carboxylic ---CO2H moieties are involved in C==O .. Table 4 and are unexceptional. Diacid (III) has the most strainfree conformation of the three acids, the C---C---C--O torsion angles in the molecular backbone having close to gauche or fully trans values and the C---C---O C angles having close to fully trans values.
There are no solvent molecules present in any of the compounds reported here and an examination of the crystal structures using PLATON (Spek, 1992) revealed no potential volume for any such molecules. 
Experimental
Crystals of (I) (McAlees, 1994 ) suitable for X-ray studies were obtained by recrystallization from benzene. Compounds (II) and (III) were synthesized as described by .
Compound (I)
Crystal data Crystal data Crystal data Molecule (III) crystallized in the triclinic system, space group P1 or Pi; PI was assumed and confirmed by the analysis. In all three cases, all H atoms were clearly resolved in difference maps. The hydroxyl H atoms were refined isotropically and the H atoms attached to the C atoms were positioned on geometric grounds and included as riding atoms (C--H 0.95 A) in the structure-factor calculations.
Data collection and cell refinement: CAD-4/PC Software (Enraf-Nonius, 1992) . Data reduction, structure solution and refinement, preparation of material for publication: NRCVAX (Gabe, Le Page, Charland, Lee & White, 1989 ). Molecular graphics: ORTEPII (Johnson, 1976). GF thanks NSERC Canada for Grants in Aid of Research. 
